Abstract
Introduction

64
Oil and gas are now produced from previously unproductive (unconventional) DNA from all samples was amplified using V4 region 16S rRNA gene primers as described 141 previously (33, 34), cleaned using AMPure beads (Beckman Coulter, Pasadena, CA), and was 142 subject to amplicon sequencing on an Illumina sequencer (Illumina, San Diego, CA). Detailed 143 methodology can be found in supplemental materials.
qPCR
145
The microbial abundance for 42 produced water samples was determined using SYBR
146
Green based quantitative PCR (qPCR) using primers described previously by Maeda et al (35) .
147
Detailed methodology can be found in supplemental materials.
148
16S rRNA gene data processing
149
16S rRNA gene sequences from all samples were analyzed using QIIME version 1.7.0 150 (34). Beta diversity was assessed by calculating weighted UniFrac distances (36). Alpha of fastq headers for sample sequences can be found in the supplemental materials ( Figure S1 ).
155
Correlation analysis
156
Spearman rank coefficients correlating taxonomy and diversity measures with TDS, well 
192
The generated Halanaerobium draft genome (Halanaerobium sp. MDAL1) was uploaded Methanosarcinales (up to 0.5% of all sequences in a single sample) and Methanomicrobiales (up 246 to 1.1%). All minor orders with abundances below 2% are summarized in Figure S4 .
247
We used Spearman rank coefficients and ANOSIM to correlate the relative abundance of correlation between the relative abundance Halanaerobiales and well age (P < 0.001).
Halanaerobiales relative abundances were also plotted against well age and TDS concentration (Table S2 ). Both DBNPA and Dazomet are non-oxidizing biocides. Further mechanistic 258 explanation for this observation will require additional analysis.
259
Alpha diversity 260 The produced water microbial community alpha diversity was calculated by the number (Table S7 ). The number of observed OTUs ranged from 6 to 187; Chao1 richness analysis 266 predicted richness values between 7 and 237; and the Shannon diversity ranged between 0.54 267 and 4.62 (Table S7) . Correlation between alpha diversity parameters (number of OTUs, Chao1, 268 and Shannon) and well age, TDS, and microbial abundance were assessed using Spearman rank LSBN00000000.1) (23), a draft genome recovered from produced water (68% mapped reads and 99% coverage), and Halananaerobium saccharolyticum strain DSM 6643 (accession number NZ_CAUI00000000.1) (50% mapped reads and 81% coverage) (Figure 2A ).
294
Sequence reads were then assembled into 446 contigs using metaSPAdes. The minimum 295 contig length was 5,000 bp, the maximum length was 96,535 bp, and the N50 was 15,595 bp. 
